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[ttfrit#<>>«ffl] 

imtmi j tie— 
t ft i ] 

H 2 NM; a 

I NR 1 



( 1 ) 



(1) 



ft«S-&LT6J|«3)8iSr^lSL-Ct,J:v^ Mtt Rh. I 
r, Co 2:>kU R 1 li^^y^/kt-zH, 

[»*Ji2 ] -*ss ( i ) ztzmTHkm-tz ztizx 

9 TE-** (2) . 
[ ft2 ] 

R 



R-n^R 

H 2 N M . , 
I NR' 

R^ 
R 



(2) 



R . M. R>. R2tt|?rSaL«:fl3***r6. ) T 
[f**if3 ] -/Sift ( 2 ) Sr-f vra^y-zl^f** 

ttcj: o^t-r&Tia-jK^ ( 3 > . 

[ ft3 ] 

K 



irpR 

R 2 



(3) 



R . M. R>, R*ti1iri2Lfc«lft*:rf*. ) T- 

[f»**4 ] <XtfO-«iC ( 4 ) , 
[ ffc4 ] 

R 

-HnS^L. R 4 if 



li*Jll~l«5}<JR3fE^5e ( 1 ) . s£ ( 2 ) hh^li 
it ( 3 ) T-a^iX^^f^Sliftr^^T, 

5$ ( 5) , 
[ ft 5 3 

OH 

->Mfc£!fej£ffl^6 i: -f Sit 3cJSJii4 JSieej 

[00 0 1] 

C0002] 

s&xm&misttzamk Lxmm-tz>z< commit 

[0003] -titfe<o^r*»-e, ^/^-^S-jlTnLT 

V ^3tli£#*£> h (R. Noyori, "Asymmetric Catalysis In 
Organic Synthesis". 56-825, 19943P. John Wiley &; 
Sons, Inc.). 

[0004] LA 1 L&tfb . S&^<!Oigfttt*£(c J: S 

Ha***, zntitb. m***). ikmtfxzmm-f&z 

tKc<. % Lfri>7Sfe&X'fr^M1Jm%:M 

M&m\> ^x com U ->3te^14 n -./ko^-^^<o|| 

[0005] ^^Stt^^'rs y-fk^ftSEfitL 

n£ (S. Hahiguchi^. J. Am. Chem. Soc. 1935 ip, 
117 7562H) 
[0006] 



[0007] 

[0008] <XO (I) — ■ (III) 

( I ) HR* ( 1 ) 
[00 09] 
[ -ft 6 ] 




(1) 



[00 1 03 <sW», R tt**. **-*S*fcli|BJttl, 
*: 2OC0R L"C 6 mimmZBtfi LXi>£ 

\\ MJi Rh, Ir, Co R 1 list 9 yX)l^^—>U 

MJ ?)VJtxi*9zs^)VTb-)vm^ *>y-t*yx/u* 
— /Uffl, p-h/l/xyxylz+zyH, ^ 7 >\x;U;t;x 

-^7f-^S$--eix^'^-r*\ R 2 R±T'vy> 
cKs^f -fyi5£^j£ LT t J: v \ ) T-*S*t£jgJ£&Si 

[0011] (II) HR^C ( 1 ) £tt*T*SJl-*-5.r 

^tcj; •j&ft-rsTse-tee ( 2 ) 

[00 12] 

[ m ) 

R"|^R 

H 2 N M . , (2) 

R*"W 
R 1 

[0 0 13] (j**, R . M, R', R'tittigLfc*!** 

[0014] din — (2) s-fvroAy-* 

"fC«-ri,Ci:(cJ: 9*fefiM-*TIE-HRrt ( 3 ) 
[00 15] 
[ftS] 



(3) Wfll-3 35385 




(3) 



[00 16] <5*«K R , M, Ri. RmmiZltlMMZ 
ftfi . ) & »!*&B»f**lI«-r 4 t COT* 

[0018] GITls. aWMHtov^TS ^CfMIKKW 
-f #?IW<DiEi££JK£i«c ( l ) . ( 2 ) . ( 3 ) K 
fc^T, R cT^ffrtflJh LTfi, R Ji*^ *^l-g. * 

lt 6 gmmmtBfS. lxlx^k wmfomtLx 

jvm^ <y*£yA)V-fc—iv^ p-biix.yx/^—ju 
mtfmfbtl^ R^i^u's^g, 7ic;«. 
R 2 Hdb&qWIKill*»*LTtJ:v^ 

[0019] *^H^^f^mig*{±. -;75>« 

&&TlzKitiZit& Z biz J: V^rf&X'Z h . 
[0020] JM*W5ro>*>A. -f !J v'^A, h 

m^eomt ix a. ma., <c 5 (ch3) 6 } j, <#t, [Rhc 

1 2 Q>« htffi-f) . [RhCl 2 (QH5)] 2 (JST. [RhCl 2 C P ) 2 
iie-T) . [RhCl 2 (G,H 7 )] 2 . CIrCl 2 !C5(CH 3 ) 5 } ) 2 
T» (IrCl 2 C P * ) 2 i:fe-r) . (IrCl 2 (C 5 H 5 )] 2 (ITF. II 
rCl 2 Cp) 2 tie-r) . (IrCI 2 (C 3 H 7 )) 2 . (CoCl 2 {(^(C 
H 3 ) 5 ! 1 2 (KIT. (CoCl 2 C P * ] 2 fclB-T) . [CoCl,(C 
5 H 5 )) 2 (tlT, (CoCl 2 C P ] 2 fclB-T) , (CoCl 2 (C9H 7 )) 2 . 

[0021 ] tfz. MteHfrkis'T 5 yit&toWWt Lx 
1-^ ^ y^)^~)^-\ , 2- *J? x.=~)VJL^-\yyVf 
5 >\ l-p-h'l'XVX^ifs-yH.Z- y7i^Xfl^ 
>y'7$y, l-h "J 7;^n^^>^x^,-tt^;i-i,2- 
7i^xfVyy'7S>'. \-fiy? T—X)Vi^=~iV- 
1,2- -/'7i ^yl/X-f- l/>y'T:>, l-t7^U>'^ 
;U~1,2- y'7xZ;l,Xf l/>yTi>, l->< 9 >X 
)V^~i\^-\,2- ^9 D'vJf -^>>'T 5 > . l-p-hA-x>- 
7,iV-fc—)V-\:i- is 7 u^^^yy iyT $ i- (sij 7 ;i, 
.Tf-n* ^ yX)Vfr=~)l--\.2- y7DA.-tt>-y7 5 
M>7r — X)\sfc—)V-\ , 2- > 7 cvaf-tfy^T $ 

l-^7^I^yX;U*r.;t~l,2- v^O^Jr-^^iy'T 
5 > . l-^^>X/L-7t:-/t-l,2- ^i?o^Jfv-;^xf- 



( 4 ) 
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1^ >> ; TS>-. l-p-h/Uxy^;t-*-/H,2- o 

TS>, l-^7?py-A/k*-n.-l,2- vS^o-n^ 

[0022] *S|B^HUie-^ ( 2 ) 

fftKil HR* ( 1 ) fc^&1£&«igtt 

■rsc t * . wk-«* ( 3 > t,zm-tm& 

R R 

R 



[0023] *fHBcO«ne-«* ( 1 ) - — JE^ ( 3 ) 

[0024] 
[^9 3 




t hN .M-Cl 
I NR> 

R 2 



•2 



on 



[00 2 5] (sC*. R3 tt**JifiP. WKTA^Mk 
R'iiTk*^, IKISX/t^;l^ ffil5T/P3Jf 

/l^tfdf ®^r^r7dr^;^-;us, -hoi 

StthU R 4 *>*^hfi[^§ t #R 3 fcR 4 fcf'5 , 6 . 

[0026] ifESJS&T)??^?- h y^JLffcfllJi; LT 

r-bN7 X y>. rot^iyy. 2'- ^f-;pr 
•feh^xyy. 3'- ^w*h7xyy, 4'- y*f^ 

T-feh7xy>-» 2'- * h^^r-^hy xS>. 3'- J< 

2'- ?DD7th7x/y, 3'- 7ooT-trh7xy 

4'- 7no7-feb7i;y, 2'- 7?77th7i 
/y. 3'- 75/7th7iyy, 4'- 7*5 /7-fe h 7 
2'- y7f;t-7Sy7th7j/y, 3'- ^ 

fyP7Sy7-feh7iyy, 4"- ^yf^7sy7-bh 

7x7 V. 3-T-bJ-)U££J&m. 
4-T-te^vl^c,i.#8L 2-T-k+Jl>&&&WlJ<+f\,. 3-7* 

■fe^/i^8i*»^ 4-r-fe^/PS / &#i?x^, 2' 

- -hOT-t F7xy>. 3'- -hoT-fe h7x7 >\ 
4'- — hOT-feh7xy>. W>"*V>\ l-T-h^D 

[0027] ±JBO*«»«SR!FaBctC <fc *3B¥iStt 

t-& o . c<y) j; s ttt « & »o t cnxfotumizz <7)m 
Mizmmi^ K nti i ykm^- ft^m^mt ix 

fi. .**y— /k x^y-;i.-, ^ y7oA7-;p, l-r 




8Wtt»8Mfc*3IK». »0lfaWfc-&«L tKnJfyy, 
SlOffiL WWWfhtLh. Ztx^co^X'J: K>ft£Li> 
<r>t LXli. Jf^it^^-^TV^ 

[0 0 28] ttz. SHEfcLTtt. *BHb*U'>A > # 

7n#*c H , # U -7 A ter t- 7' h # >- K . ?J<^t U ^> 

^V7a^yK, 'Jf"7Atert- yh^f>-h\ 7k 
St^h'J'7A. ^-h U>7A^ b^f-v h\ thij^AX 

rt- yh^v-F. **«0K?S*lS. 
[00 29] 8^>(c±K*jMH^)3firi&cti, ^eatcjct 

xy. ^'>u>^er^r^mit^m. m-fkx*is>4&0)j\ 

T'^4„ L^L. CTitf, -m^Ji^cOTX^-^A 

[0030] ±ie<O^Hflttjv^T. BKKi: LTflffl-TS 
^^PUSMccOSU. aWfclitLTO. 0 1 — 10 nol 
%WSX'h 0 . L < ii 0 . 0 5-5 nol ^JtTC* 

0. 1— 3 0*S%gaL JJ*L<ti0. l-10Ii 
0 . S tig«<7)fiti . m&ZttLX . 2 0 
— 0 . 1 fe^)lWS. . 1&£ L<(i5~0. 5 fe^iVfim 
X'fo&e 

[0031] mizttz. ±ie»E(i. 



jfli^o — i o or 



(5) 



1WHP1 1-3 3 5 3 8 5 



1 0-1 OOBWJSORiDSiirSClitctOttT^ft 
[00 32] 

iH NMR : JEOL JNM-AL400 *H NMR (400 MHz) 
Varian MERCURY 300 1 H NMR (300 MHz) 
IR : JASCO FT/IR-230 
UV ; JASCO V-570 
MS ; JEOL JMX DX-303P1F 
MAfflM ; Yanaco MP-529S2 
TxM'Mfi : Perkin E liner 2400 
HPLC ; HPLC Pump JASCO PU-9S0 
UV/VIS Detector JASCO UV-970 
[0034] 

] it- p.- 7x3X3 is? unt'x (^y?*^ 

EAtA 9 5^i*E*fttt|<5. 67g. 19mmol ) t +<>fX +)V 
is?W<y? i/X. y (4 . Og , 29mmoI ) COMSty) £ * 7 S — 

;Kl20«i) +-c19«*BHiib», mfcfh, 

— rrt.-'CBfciMft, ai2-rS^[IrCl 2 (Q(CH :5 ) 5 ) 2 ^) «4= 

^fl^S. fciSH-ft^Wp^ipU 5.82 g (IR^76.9 
%) 

[0035] 

»fko>">^=**Ift(5.ag. 19mmol) £ **>^.*<f7l^>' 
9 > ^ S/x > (4 . Og , 29mnioi ) 0)SAfa J —)V 
(1.20ml) 4>Tl9«piaiPSft, RJEffl*ttS:S« 

T-^TftflHft. H^-r^>[Rhci 2 (c tl ((:H 3 ),.] 2 <offi*fej3t 

«H-ffc-&1UcOJR*ii 5.17 g (IR^SS.9%) 

[00 36] 

] Cp * lr(TsDPEN)Cl 
>'jl\,>'?Iz % (Cp* IrCl 2 ) 2 163.5 nig (0.205 mmol) 
t (S.S)-l-p-h/UX> X/l,;h— ;U-1,2- y7x-/l-Xf 
U>':/T$> ((S.S)-TsDPEN ) 150.S mg (0.411 mmol) 
-r> 9 , > jlU > m^Ttl rf>a»L. THF 9 ml rSfl 
iTjg*»L«:a, EtoNSrO. 115 ml (0.S25 mmoDjD^ £ fc 



^jLp>^K»Lr. THF £i«JE®£^&i:. #fitfea 
tf'&tzixtz* ztiilO mi ^fyt2[nia 
-5«r««E«e**-a:4i:. O^fe^^r-a* 290. lmg 
(1R^97%) THF 5 nl*C?ftfjgA»U 

>'30 ml mtXmkZitht . $t&0&A£< 261.0 mg 
(1R^87%) f#^ix^, 
[0037] 
Decomp : >; 205*C 

IR(KBr) : 3264, 3212. 3135<N-H). 3060. 3027 (C-H 

arom), 2967, 2912(C-Hal iph)cm - » 
LIV-vis(CH 2 Cl 2 ) : A max = 315.0 ( e = 1.65 x 1 
0 3 ). 281.5 ( e = 6.S3 xlO 3 ) no 
Anal. Calcd for CsiHseClilnNiOjSi : C, 51.12; H. 

4.9S; N, 3.S5 %. 
Found : C. 51.01; H, 5.06; N, 4.03%. 
*H NMR (400 MHz, CDC1 3 . 35*C) ; 3 1.82 (s, 15 
H). 2.24 (s, 3H), 3.70 On. 1H) , 4.00 (br. d, 1H), 
4.29 (d, 3j(H f H)=10.7 Hz. 1H) . 4.51 (br. t. 1H) . 
6.66-7.47 (14H) 

FAB-MS : 72S(M + ). 693 (M * -CI) 
[0038] 

[*frfi(592]Cp* I r(TsDPEN) 

is^Xsynz^ { Cp* lrCl 2 ] 2 54.4 mg (0.068 mmol) 4: 
(S.S)-TsDPEN 50.0 mg(0.136 mmol) £ t 9 , i/jLUy 
fft&THzfymmt. CH 2 C1 2 0.95 ml&totTmfrL 

tz« mm*xuyis&Tfor>t2„ zcommz. im^koh 

0.95 ml (K0H 0.95 mmol) JP;t&<h, ZMiZft 

9. sums 3 mi ^x-dt^. mmzm 

-*< 75.0 nig (IR^S0%) fi^ilTt. 
[0039] 
Decomp : >; 82 °C 

IR(KBr) : 3331 (N-H). 3060, 3023 (C-H arom). 296 
7, 2911. 2S65 (C-H aliph)cm -* 
UV-vis(CH 2 Cl 2 ) : A max = 537.5 ( e = 3.67 x 1 
0 £ ).42S.5 (e = 3.3S x 10 3 ), 37S.5 ( e = 2.S9 x 1 
0 3 ) nm 

FAB-MS : 693 (MH + ) 

.Anal. Calcd for C^iH^lr^^Q-^ : C. 53. SI; H. 
5.10; N, 4.05 1. 

Found : C. 54.45; H. 5.42: N. 3.5.8%. 
iH NMR (300 MHz. d s -toluene. 35 *C) : d 1.62 
(s. 15H). 2.01 (s. 3H). 4.07 (s. 1H). 4.53 (s. 1 
H). 4.99 (br. 1H). 6.60. 7.44 (each d. S J(H.H)=S H 
z. 2H). 6. '97-7. 67 (ra. 10H) 
[0040] 

imm\3] Cp* Ir(TsDPEN)H 0>%f8L 



(6) 



WRPF 1 1 - 3 3 5 3 S 5 



y-il/y^t, Cp* Ir(TsDPEN) 264.9 mg (0.382 mmol) 
Sri 9. yaU>^rtS:7^^>'S8l, >fV7oyV 
-/I- 10.0 ml £/jn*-T8t#"r & fc«aSttffl*fe*>fc»V* 
*ftfc3WfcU 3£fc»ft£Ttt»jfoo>I:. SWHWtfPL 
afc-»4 v ro; \V -/l^$rS* L . >"Ci5fe^-f h b 
#*S? ^ f- 25S. 9 ing ( iR^9S% ) % h tltz . 

[0 04 1 ] Decomp : 115 - US "C 
IR(KBr) : 3321, 3241. 3154 (N-H) , 3060, 3023<C-H 

arom). 2958, 290S (OH aliph), 207S (broad, Ir-H) 

cm " 1 

UV-vis(2-propanoI) : Araax = 301.5 ( £ = 5.14 x 
10* ) nm 

FAB-MS : 694 (M + ) 

Anal. Calcd for Cn^I^N^S, : C, 53.66; H, 
5.37; H, 4.04 %. 

Found : C. 54.42; H, 5.42; N, 3.78%. 

*H NMR (300 MHz. d 8 -toluene. 35 °C) : a -9.94 

(s, IH), 2.05 (s. 15H). 2.09 (s, 3H), 3.34 (br, 
d, 1H). 3.65 (m. 1H), 4.15 (br. t, IH) , 4.52(d, 3 J 
(H.H)=S Hz, IH). 6.75, 7.74 (each d. 3 J(H,H)=S Hz, 

2H), 6.S3-7.23(m, 10H) 

C0042] 

[^Jf^4]Cp* Rh(TsDPEN)Cl<0£l£ 
i/^UyriZ, { C P * RhCl 2 ] 2 126.0 rag (0.204 mmol) 
<b(S.S)-TsDPEN 150.2mg (0.410 mmol) & b 9 , Sy^uU 
>?ft&T>lzf>Wj*l* CH 2 C1 2 10 mlSrJpi, Et 3 N$r 

0.11 ml (0.82 ■moDjDiTHtfFLfc. 2B*HfflHf Lfc 
\k. CH 2 C1 2 Sr«JES*U THF £Jn£TS&iSvL-#81 
L-Jfc. THF $r®£E®*LT^Jf-»f>T*a??-f^^, 
> 'is&WtW—ifi 231.5 ng (1R*S8% ) %C>ixtz> 
ZtlZ 4ml ^CH 2 Cl 2 fc|f^SA»L, ^-*t>' 20 mlflO 
tXWitZit&b. XU>iS&CDr^y~j)i 193.7 mg 
(iR*74%) nhtltz. 
[0043] 
Decomp : 129 - 13FC 

IR(KBr) : 32S4. 3209. 3135(N-H), 3060. 3032 (C-H a 
rom). 295S. 2912(C-H aliph)cm - 1 
UV-vis(CH 2 Cl 2 ) : Amax = 351.5 ( e = 4.02 x 10 3 > 
nm 

FAB-MS : 639 (Mil* ). 603 (M + -CI) 

Anal. Calcd for i H $6 Clj Rh l N 2 0 2 S 1 : C. 58.26; 

H, 5.6S; N. 4.3S %. 

Found : C, 57. 4S; H. 5.3S: N, 4.42 I. 

'H NMR (400 MHz, CDC1 $ . 35*C) :d 1.84 (s. 15H). 

2.21 <s. 3H), 3.26 (br, d. IH), 3.69 (n. IH) , 3.9 
5 (d. ::: J(H.H)=10.7 Hz. IH). 3.97 (br. t. IH) . 6.65 
-7.44 On, 14H) 

[ 0 0 4 4] 

I m&M 5] Cp* Rh(TsDPEN)^fl£ 
>j.U>^(C. ( Cp* RhCl,], 84.9 ng (0.137 mmol) b 



(S,S)-TsDPEN 100.7 mg (0.275 mmol)&Jt 0. > jlU> 

?ft£T)vzfvmmL. ch 2 ci 2 2 mi zmtxmfri 

tz> ZCOffimziMWKm 7j<?f?U$*2 ml (KOH 2 mmol) £ 

Sraffe^-rstais-ew^^-^ 129 ng (mm7 

8.0%) ?#^>iX7tl. ftttfflc7)S9 

MWX'ZX^^K 
[004 5] 

p v)\sTiizi->i<$:?mmb -tt ykmmm^mjcR 

fc&7rrti,<r)T$)$>o T)lzf y^JBSKT. i/jLUy? 
fc. Cp* Ir((S,S)-TsDPEN)Cl 36.6 rag (0.05 nimol)£A 
ZMZT+zhy jl/>' 600 mg (5.0 mmolh A V 
rntr^T^r?-^ 49.5 

A V7W>\sTJ\sa—;l>mm 0.5 ml (0.05 mmol) COM 
BUE»T». 1.0 N fflKr+WU iS«*«JEe*L 

~ (a^U^y/K n^^rty : §8x^=4 : 1 ) t<Z 
X 0 S Wft (S)-l-y x ~)V3L9 J -n-^#BI«ig L/vi ( 
240 mg, 1R^40% ) . HPLCtC J: 0 Wm. LfzbZZ^ 90% 
ee (Daicei ChiralcelOD)T*£>o/v:» 
[0046] 

mmmi] T.f^ymm%T. yai/^c. c P * Rh 

((S,S)-TsDPEN)Cl 32 mg (0.05 mmol) ZAtltZ. ZfitZ 
T-bh7xy> 600 rag (5.0 mmol), >f V7d^7^ 
ml fcitfO.lM^ffifb&U^-M yrobvp 
T;Lr7— 0.5 ml (0.05 mmol) WM^MifcZ: # zz 

jL7x*mTL. mi&x^mmixjfcZittz,. j%.m&Tfe. 
1.0 n fflgrc+siu ^stcigs 

/I, n-^^f^> : »8xw-=4 : 1 ) tci OBWft 
(S)-l-7 x -;ux^ y-7l-Sr#aiW«[L ^c(410 mg.fDUfs 
6S%) . lIPLCtCiOail^L^t^o. 92%ee (Daicei C 
hiralcel QD)X'fo^fz 
[004 7] 

[^f£CT8] rn-^>«H«T. is^vyJ^z^ c P >* ir 
((S.S)-TsDPEN)Cl 36.6 mg (0.05 mmol) & AiX7t.. ^il 
kll-rh7 0> 730 mg (5.0 nunol), i VTQbVl-T/l- 
3-/M9.5 ml JSctt/O.lMTjciSlt^'J^A^ V/ot/l. 

^ffifiK 0.5 ml (0.05 mmol) 
a?"C«TL. 45T;r4S^Sfi>?-fr^o RJE^Tf^. 

1.0 n imx-rpmi. mmzm&^Ltz,, y&tzms 



(7) 
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/K n-^*y-y : BiSx^;U=4 : 1 ) izX 0 BWW 
(S)-l-r h 9 n-^-«-#li»« Lfc (296 mg, IR^40 
%) # HPLactOaDeLfctC*. 94%ee (Daicel Chi 
ralcel QWtMiofc. 
[0048] 

[**SW9] T;nf >3fH»T, zsjLisyfitZ^ c P * Rh 
((S,S)-TsDPEN)Cl 32 mg (0.05 mmol)£A*l*:. 
l-rh70> 730 mg (5.0 mmolK ^ vrotryUT/^r? 
—71-49.5 ml £/0. IMtJcR^ »J "XM yrn^T 
/to— /Pjgffi 0.5 ml (0.05mmol) OMfemiRz:/?—*. 
yX-ffiTL. WiAT2AtiffSEiJtiZitlz. RJ5B»T«* 1. 

o n «nrc+»L. ?f«sraftE«*Lfc. aaEKjse* 



: g^X^;U=4 : 1 ) lZ£*)mttm(S)-l- 
"rh5n-y^#»ti!L3t(266 rag,JR^36%) . HPLC 
fc± 9 Mi^Ut 97%ee (Daicel Chiraicel QD> 

[004 9] 

So 



(51)Int.Cl.6 

C 0 7 C 35/36 
C 0 7 F 15/00 



15/06 

// C0 7B 61/00 
C07M 7:00 



30 0 



F I 

C 0 7 C 35/36 
C 0 7 F 15/00 

15/06 

C 0 7 B 61/00 



E 
B 



3 00 



